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[57] ABSTRACT

Apparatus to screw heavy lids very sensitively on thick-
walled receptacles in order to avoid damaging the
threads includes a stationary member centered on the
receptacle and of an axially movable platform which is
guided such that torques can be transmitted and the
common axis always remains the same. Resilient mem-
bers of adjustable length transmit mass forces in vertical
direction exactly on the stationary member and prevent
additional forces from acting on the flanks of the
threads.

8 Claims, 1 Drawing Sheet
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APPARATUS FOR SCREW-COUPLING TWO
HEAVY WEIGHT COMPONENTS HAVING A
COMMON VERTICAL AXIS

Speciﬁcation
An apparatus for screw-coupling two heavy weight
components having a common vertical axis, especially

for screwing a lid on a receptacle for transportation
and/or storage of radioactive material.

FIELD OF THE INVENTION

This invention relates to apparatus for screw-cou-
pling two heavy weight components having a common
vertical axis. More particularly, this apparatus can be
used for screwing a lid on a receptacle for transporta-
tion and/or storage of radioactive materials.

BACKGROUND OF THE INVENTION

Thick-walled containers having an inner diameter of
more than a meter usually are closed by a cover and
bolts arranged in a circle. However, it is convenient to
provide a thread between the cover and the container
for more uniform transmission of forces as known, for
instance, with the double receptacle for the transporta-
tion and storage of radioactive substances according to
German patent 36 20 737. As the lid is very heavy in
correspondence with the thickness of the walls of the
receptacle (it may weigh as much as several hundred
kilograms) and as the thread has a very large diameter
(about one meter or more) the screw-coupling must be
carried out very sensitively. That makes 1t necessary to
guide the lid centrally in the thread and to avoid tilting
at all events. Furthermore, the first contacting between
the flanks of the threads must be shockless. During the
threading operation, finally, the lid must not be allowed
to lie on the flanks of the threads with its own full
weight since its high weight and the friction caused by
it would damage the thread. These difficulties generally
occur wherever one component of very great weight
and provided with a thread is to be screwed into an-
other component.

Up to now heavy lids or covers were simply heid and
guided by a crane. Therefore, the problems described
above were not solved by any means.

SUMMARY OF THE INVENTION

In order to overcome the above-mentioned difficul-
ties, the present invention provides apparatus of the
kind specified initially by means of which the two com-
ponents can be screw-coupled perfectly in spite of their
heavy weight, without running the risk of damaging the
threads. The apparatus is capable of keeping one com-
ponent at an adjustable spacing from the other compo-
nent, rotating one component with respect to the other,
and keeping forces acting in axial direction between the
two components below a predetermined value.

The basic concept of the invention resides in that one
-~ component (the lid) is held centered with respect to the
other component (the receptacle) by members which
are adjustable in length and resilient. These members of
adjustable length allow a very sensitive lowering move-
ment, taking place in correspondence with the pitch of
the thread and the screwing rate, and no inadmissibly
great forces (pressure or friction) occur between the
flanks of the threads.

This apparatus essentially consists of two basic ele-
ments, namely a stationary member which is fixed
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2

against rotation on the one component (receptacle) and
centered on the same, and a platform which 1s coupled
to the stationary member and carries out the “advance”
occurring upon threading. As already mentioned, the
stationary member is self-centered on the receptacle and
consequently also centrally with respect to the thread.
The torque produced during the threading can be trans-
mitted advantageously by arms extending in downward
direction and by carrier pins mounted on the receptacle.
The platform substantially moves only axially with
respect to the stationary member. The platform which
carries the heavy lid, while it is being screwed on 1s
supported in vertical direction by the members of ad-
justable length. Torque support of the platform and
centering of the platform with respect to the stationary
member may be effected by way of rolls, preferably
however by link rods which are connected hingedly at
their respective ends to the stationary member, on the
one hand, and to the platform, on the other hand. Pref-
erably, three such link rods offset by 120° each with
respect to one another are used to provide stable sup-
port. These link rods thus can transmit the torque be-

tween the platform and the stationary member and, at
the same time, always ensure perfect centering of the

platform with respect to the stationary member. The
platform is moved in vertical direction by the members
of adjustable length which preferably are embodied by
compressed air cylinders or, to further reduce friction,
by gas spring bellows. The weight of the lid, platform,
and further component parts suspended from the same
can be compensated by controlling the pressure in the
gas spring bellows. Minor variation of this “compensat-
ing pressure” can lower or lift the lid very sensitively. If
the pressure is regulated within a narrow range of
threshold values about the compensation pressure, the
forces acting on the flanks of the threads can be kept
very small within close limits. For instance, if the lid 1s
screwed in at a faster rate than in agreement with the
instantaneous rate of lowering, in correspondence with
the pitch of the thread, forces are generated between
the flanks of the threads and those forces directly cause
a rise in pressure of the gas spring bellows.

I.owering of the pressure in this event may eliminate
this “fault” rapidly and very sensitively. In this manner
it may be achieved that no forces caused by the weight
of the lid act on the flanks of the threads during the
screwing, if the pressure is controlled accordingly.

The lid itself is held for rotation with respect to the
platform by a mount. This mount is coupled to the
platform by a ball race which is suitable for carrying the
heavy weight of the lid. The rotational drive is effected
continuously in both directions by an infinitely variable
electric motor and a ring gear coupling, as 1s known In
the construction of cranes.

The points of attack of the forces between the mem-
bers of adjustable length and the platform lie above the
overall center of gravity of the lid and the platform so
that the position of the platform always is centered
automatically.

This apparatus is suitable for the fully automatic
screwcoupling even of extremely heavy lids. As men-
tioned above, a preferred field of application of the
invention is the screw-coupling between covers and
containers for the transportation and storage of radioac-
tive substances. Of course, the invention is suitable also
for screw-coupling heavy pipes and is useful, in general,
wherever a heavy and often also bulky component is to
be screwed on or into another component.
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BRIEF DESCRIPTION OF THE DRAWINGS

The invention will be described further, by way of
example, with reference to the accompanying drawings,
in which:

FIG. 1 is a diagrammatic sectional elevation of the
apparatus in use, and

FIG. 2 is a top plan view of the apparatus, specifically

illustrating the arrangement of the link rods.

DETAILED DESCRIPTION OF THE
PRESENTLY PREFERRED EXEMPLARY
EMBODIMENT

The embodiment shown in FIG. 1 relates to the
screwing of a disc-shaped lid 4 into the end face of a
cylindrical receptacle 5. The apparatus according to the
invention comprises a member 1 which is stationary
with respect to the receptacle 5, centered precisely with
respect to the axis 12 of the receptacle, and secured
against rotation at the receptacle 5 so that this rotatton-
ally fixed connection can transmit the torques needed to
screw in the lid. The stationary member 1 is substan-
tially cylindrical, the diagrammatic sketch of FIG. 1
showing the lower edge of the cylinder firmly con-
nected to a disc-shaped member 19 the inner edge of
which is connected to a coupling member 20 which
again is cylindrical and arranged coaxially with the axis
12. This coupling member 20 has a centering means 11
at its upper end, the centering means resting on the
upper, radially outer edge of the receptacle and center-
ing the entire apparatus with respect to the receptacle.

Claws 21 arranged at the lower end of the coupling
member 20 clasp radially projecting carrier pins 6 of the
receptacle and thus ensure that the apparatus cannot be
rotated with respect to the receptacle about the axis 12.
This provides the guarantee that indeed the torques are
transmitted which are needed for threading.

A platform 2 which is movable in the direction of the
axis 12 is provided in the area of the upper end of the
stationary member 1. This platform, too, 1s centered
precisely with respect to the axis 12, 1.e. a vertical line
on its center coincides perfectly with the axis 12. Yet
the platform is movable with respect to the stationary
member 1 in the direction of the axis 12. A mount 3 is
attached to the platform and carries the lid 4 to be
screwed in. The lid may be attached to the mount, for
instance, by threaded bolts 13. The mount 3 is retained
on the platform by a bearing plate 10 whose axis of
rotation coincides precisely with the axis 12 of the re-
ceptacle. It should be mentioned on the side that the
bearing plate is designed so as to be able to take up the
full weight of the lid 4 in axial direction. In the area of
the bearing plate the mount 3 includes a ring gear 14
which cooperates with a pinion 15 of a stepless rotary
drive means 9 which is rigidly fixed to the platform 2.
This structure thus permits the mount 3, including the
lid 4, to be rotated with respect to the platform 2.

The axial movability between member 1 of the appa-
ratus and platform 2 is obtained by members of adjust-
able length. In the embodiment shown, these members
are gas spring bellows 7. Three gas spring bellows,
arranged offset with respect to one another by 120°
each are used in this embodiment. The platform 2 thus
may be lowered or raised with respect to the stationary
member 1 by increasing or decreasing the pressure of
the gas spring bellows 7. .

The platform 2 is coupled to the member 1 by several
link rods 8 which, on the one hand, serve to center the
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platform 2 always with respect to the axis 12 and, on the
other hand, give it the necessary torque support for the
screw-coupling. One end each of these link rods is con-
nected to the stationary member and the other end to
the platform, by a low-friction universal joint each. As
shown in FIG. 2, there are three link rods arranged at

uniform spacings along the circumference, i.e. offset by
120° , of the platform 2 and of stationary member 1.

The link rods 8 extend at an angle a with respect to
the horizontal, as may be seen in FIG. 1. This angle 1s
variable in response to the extension or retraction of the
platform. As the link rods 8 are rigid themselves, axial
displacement of the platform without any change 1n
length of the link rods 8 is possible only 1f the link rods
also change their angle 8 (in the top plan view of FIG.
2) between their fixing point at member 1 and a line
which extends from that point to the center (axis 12).
This means that the platform 2 rotates to a certain de-
gree while being displaced.

In principle, of course, it would be possible as well to
effect the centering and axial guidance of the platform 2
with respect to the stationary member 1 by means of
rolls, as briefly mentioned above in the introduction to
the specification, and to have the rolls run in guide
paths extending at the inner side of member 1 in parallel
with the axis 12. Regardless of the specific structural
design of the coupling between the platform 2 and the
stationary member 1, care must be taken that the follow-
ing two conditions always are fulfilled: the platform 2
always must be centerways with respect to apparatus
member 1, and the torque support between the platform
2 and apparatus member 1 must be guaranteed. Center-
ing in this context 1s meant to express the fact that the
axis of rotation of the bearing plate 10 i1s precisely
aligned with the axis 12, i.e. that there is no offsetting of
centers nor any tilt angle. (Of course, the receptacle §
also must be in upright position.)

For screw-coupling and uncoupling of the lid 4, the
pressure in the gas spring bellows 7 first 1s adjusted to a
basic value which just compensates the weight of the hd
4 and platform 2 with the component parts suspended
from the same. Thereupon the platform 2 can be low-
ered very slowly and sensitively by slightly reducing
the pressure until the lower flank of the external thread
16 of the lid 4 makes its first contact with the upper
flank of the internal thread 17 of the receptacle 5. This
contact is reflected immediately by a change in pressure
because the flanks of the threads now are taking up
forces and the gas spring bellows are somewhat relieved
thereby. By limiting the value of the differential pres-
sure by which the pressure in the gas spring bellows 7 1s
allowed to deviate from the stationary reference pres-
sure, also the loading of the flanks of the threads thus
may be limited in very simple manner. Now, if the con-
tinuous rotary drive means 9 is set into motion, starting
from this position, the lid will twist into the receptacle.
The pitch of the thread will cause further lowering and,
at the beginning, that will cause a pressure increase in
the gas spring bellows 7 since the flanks of the threads
once more are relieved. The pressure even rises above
the stationary reference pressure because, with the fur-
ther threading, (without simultaneous lowering) the
upwardly directed flanks of the thread on the hid engage
the downwardly directed flanks of the threads on the
receptacle. If this upper pressure value is limited, too,
and the pressure in the gas spring bellows 7 is lowered
again when this upper pressure value is reached, a sim-
ple two-point pressure control makes it possible to keep
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the forces acting on the thread in axial direction within
predetermined limit values. That is achieved irrespec-
tive of the rotational speed of the rotary drive means 9,
by merely controlling the pressure. Fundamentally, the
pressure in the individual gas spring bellows 7 could be
controlled separately. But it is simpler to interconnect
the pressure supply lines to the gas spring bellows and
pass them to a single control valve. That guarantees
prevailance of the same pressure in all the given gas
spring bellows whereby any tilting or canting is practi-
cally excluded.

If the members of adjustable length are embodied by
gas pressurized spring bellows or cylinders, the com-
pressibility of the fluid, of necesstity, also affords spring

10

properties which are required for perfect working of 15

the apparatus. These spring characteristics, of course,
can be realized in different manner, too, such as when
using hydraulic cylinders, by connecting spring-elastic
elements in the hydraulic circuit. Moreover, theoreti-
cally the piston arrangements can be replaced by elec-
tric motors with spindle drives which then are coupled
to one of members 1 and 2 of the apparatus by springy
elements.

What is claimed is:

1. An apparatus for screw-coupling two heavy
weight components having a common vertical axis,
comprising:

resilient, adjustable length means for keeping the

components at an adjustable spacing from each
other; |

a rotary drive means for relatively rotating the com-

ponents;

wherein the resilient means is also for maintaining

forces, acting in an axial direction along the verti-
cal axis between the components, below a thresh-
old value;

a stationary member which is centered and fixed

against rotation on one of the components;

a platform which 1s displaceable along the vertical

axis and which supports at least the other of the
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components during the threading operation such
that it can be rotated with respect to the platform
about the vertical axis, the platform being sup-
ported in a vertical direction with respect to the
stationary member by the resilient means; and
support means coupling the platform and the station-
ary member for guaranteeing torque support, per-
mitting vertical movement, and ensuring centering
between the platform and the stationary member,
wherein the support means includes a plurality of
link rods each of which i1s hingedly connected to
the platform and the stationary member along the
circumference of the stationary member.

2. Apparatus as in claim 1 wherein the adjustable
length means are gas adjustment cylinders.

3. Apparatus as in claim 1 wherein the adjustable
length means are gas spring bellows.

4. Apparatus as in claim 2 or 3, wherein the adjustable
length means each include a pressurized gas with a
pressure controlled between upper and lower threshold
values to a constant pressure which is required for the
stationary holding of the platform and the component
which is fastened to the same.

5. Apparatus as in claim 1, wherein a common center
of gravity of the platform and the component to be
screwed on is located in a vertical direction below the
points of support of the adjustable length means.

6. Apparatus as in claim 1, wherein the rotary drive
means 1s infinitely variable.

7. Apparatus as in claim 1 further comprising a bear-
ing plate connecting the platform to a rotatable mount
to which the component to be screwed on is fixed, the
rotary drive means rotating the mount with respect to
the platform.

8. Apparatus as in claim 1, further comprising a sus-
pension point for moving the apparatus as a whole.and
a centering means for automatically coupling to the

respective component and for self-centering the compo-

nent.
* % % x *
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